Attention resources can be allocated in both space and time. Exogenous temporal attention can be driven by rhythmic events in our environment which automatically entrain periods of attention. Temporal expectancies can also be generated by the elapse of time, leading to foreperiod effects (the longer between a cue and imperative target, the faster the response). This study investigates temporal attention in touch and the influence of spatial orienting. In experiment 1, participants used bilateral tactile cues to orient endogenous spatial attention to the left or right hand where a unilateral tactile target was presented. This facilitated response times for attended over unattended targets. In experiment 2, the cue was unilateral and non-predictive of the target location resulting in inhibition of return. Importantly, the cue was rhythmic and targets were presented early, in synchrony or late in relation to the rhythmic cue. A foreperiod effect was observed in experiment 1 that was independent from any spatial attention effects. In experiment 2, in synchrony were slower compared to out of synchrony targets but only for cued and not uncued targets, suggesting the rhythm generates periods of exogenous inhibition. Taken together, temporal and spatial attention interact in touch, but only when both types of attention are exogenous. If the task requires endogenous spatial orienting, space and time are independent.
Introduction
Our sensory system is constantly exposed to vast amounts of information. To efficiently deal with this information, interact with the world and guide our behaviour, we need to select, predict and prioritize certain events and stimuli over others. This is collectively known as attention and can be directed in both space and time (Coull & Nobre, 1998) . Spatial attention typically distinguishes between endogenous and exogenous orienting, the former being voluntary and the latter stimulus driven (Corbetta & Shulman, 2002; Posner, 1980) . Endogenous attention to a spatial location has been shown to enhance perceptual processing (e.g., Mangun & Hillyard, 1990; Yeshurun & Carrasco, 1998) as well as facilitate behaviour for stimuli at attended compared to unattended locations (see Carrasco, 2014 for a review).
Interactions with events in our environment rely not only on where something happens but also on when an event occurs. The general terms used to describe expectations and associations of events based on timing is known as temporal attention. There are several different types of temporal structures which can guide temporal attention such as associations, hazard rates, sequences and rhythms (see Nobre and van Ede, 2018, for a recent review of temporal attention). Similar to spatial attention, these temporal structures can be stimulus driven and automatic (exogenous temporal attention) or under voluntary control (endogenous temporal attention). Endogenous temporal attention has been investigated using temporal cueing tasks where temporal associations between stimuli are formed. In a Posner like cue-target paradigm, a symbolic temporal cue can be used to direct attention to a moment in time in anticipation of an upcoming target. To note is that the stimuli used in such paradigms are typically visual or auditory and little is known about the effects in touch; the modality of interest in the present study. Endogenous temporal attention has been shown to facilitate response times (RTs) (Griffin, Miniussi, & Nobre, 2001; Lange and Röder, 2006; Pomper, Keil, Foxe, & Senkowski, 2015) , perceptual discrimination (Correa, Lupiáñez, & Tudela, 2005; Rohenkohl, Gould, Pessoa, & Nobre, 2014) and enhance neural processing at attended over unattended times (Buhusi & Meck, 2005; Correa, Lupiáñez, Madrid, & Tudela, 2006; Rohenkohl & Nobre, 2011; Zanto et al., 2011) . Temporal attention can also be exogenous and driven by stimuli in our environment such as a rhythm (Rohenkohl, Coull, & Nobre, 2011; see Klein and Lawrence, 2012; and Lawrence & Klein 2013 , for a review and framework for the allocation of temporal and spatial attention). Even in the absence of external stimuli and associations, temporal expectancies can be formed by the passage of time itself. The likelihood of an event occurring may vary over time. This automatic temporal expectation of
